Searching PAJ 



1/2 ^— v 




PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-102543 
(43)Date of publication of application : 13.04.2001 



(51)Int.CI. 




HOIL 27/108 
HOIL 21/8242 
H01L 27/10 






(21)Application number 


11-279950 


(71)Applicant 


: FUJITSU LTD 




(22)Date of filing : 


30.09.1999 


(72)Inventor : 


GOTO YASUYUKI 
TSUKADA MINEHARU 





(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a charge-storage 

capacitor by using a dielectric film having superior ;**WioHaB9Kwfe.Orfl.^T| 
characteristics. 

SOLUTION: An insulting charge-retention layer 4, which 
is a component of a charge-retention capacitor 6 to be 
provided on a semiconductor substrate 1 having a 
transistor, of which the main component is either 
monocrystal or a dielectric film. 



; 

— i 




4 : wsti* 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAi9aq5VDA41 31 02543P1 .... 05/04/1 5 



Searching PAJ 2/2 <<— v 

[Date of extinction of right^^ 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAi9aq5VDA41 31 02543P1 .... 05/04/1 5 



(19)B*BftHF/f (JP) (12) & ^ ^ £t # (A) <ll)#iWHH£W## 

#1^2001-102543 
(P2001-102543A) 

(43)&BB ¥fiR13*E4fl!3B (2001.4. 13) 

(51) IntCl.' 8S»JI2# FI f-73-r(##) 

H 0 1 L 27/108 H 0 1 L 27/10 451 5F083 

21/8242 6 5 1 

27/10 4 5 1 



SSSfJR 3 OL (£14 H) 



(21)ffiH#*f 


ftSW 1-279950 


(71) USA 


000005223 










(22) BUS B 


¥l£ll*F 9 £30 B (1999. 9. 30) 




»^;iim;iifiT^*KK±/>ffl«p4TB is 








1^ 






(72)fBUH# 


$m ms. 








»^/ll»/ll«m«PSK±/>Ba«P4TB 1# 














(72)SSHMf 










»«;iim^l«T^'PIlK-h^ffl«P4TB 1# 








1^ s±iitfc££*ti*r 






(74)ttSA 


100105337 








#s± am m W3«) 











(54) [5SHi<D£Sa ¥3M«£@Rt«-©fiJ&27*fc 



(57) [»Kl] 

[III ¥*#:K«XUf-t©«iS*ifeHHU. J: 01* 




1 : l-7V^? *tttt£4mift£4E 

2 : TSB'< *)7 *9 )VIS 
3 : TSBSSi 

5 : -tg&i£« 

6 : If»j$ffl* + /«y? 



-1- 




[»*fi 3 ] h7>^ £Rf*fc¥*#£fi-bfc« 
[0 0 0 13 

OKiS^a^H-f-SfcOT-fcl?, FeRAM (F 

erroelectric RAM) ^DRAM (^f 

[0 0 0 2] 

AM {y^-T^ • yl/tfl* • T^ir^ * ^^-y ) . 
SRAM U^y^ • • T ^"tr* ■ 

y) > j£V^ FLASH (77^>a-^^y) ^CO 
^W#aS«3ft s flBv^b*tT*5 9, DRAMliK 

m. *a©a**s»ion»a«ii<, swb^ 

»#l 0 15 lH]^±i:fiv>^v^5^S^*"r5o 
[0 0 0 3] 3SR«#y*y (FeRAM) 

FeRAMIl aS««#«0»ai1*ttSr*Jfflbfe^ 

E.o, Wffl^Sfc 1 0 ,2 [aJ«±i F LASHJ: 9ft 
[0 0 0 4] : <0«4 F e R AM^D R AMl:*5V^t , 

xJi\ F eRAMK:fcv^M±ixTV>54$tt£LTte. 
7rf^^ OftBiSWWfc) , -Yv^y^h (ffitt£> 




2001-102543 

2 
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[0 0 0 8] ftV*T\ CVDSiSrfflV^T^ffiKWv^S i 
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xSKis^xteTSMli 3 a*_h«Mt« 5<t!9*#<*5 
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«<t LTKB r Sffi^V>fc^fCfi > tK (H 2 O) frd 
iotffiWli^r^^t, L i fss^ 

[0 0 2 2] Ztz, 3£«F*tEtt«««F»tcJ:o-c»*L 
X»*E«>-»S:«ur*Wrft«FJ14i:L 
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RAM©JJjgxeiHK»*-l^^"C-*>9, to, 
B2 (a) #{& 

41\ S i O2 R2 S&WttftcpM^V ny£gl IX 

$ V >-^ffi£rffiV^Tff £ 2 0 nmOT i N§l 2 
£200 nm<DP t TSflmH 2 5 ^H^^ $ ^ttc<D 

J?^. WX-tf. 0. 5 mm (= 5 0 0 n m) 
fefiOB a T i O3 SS2 6 SrfftU 7 00 

c CflM«^^aoTBaTi03 1^2 6$:^ 

[0 0 2 4] 12 ( b ) #BS 

&l^T\ ««8fii£l:J:or, B a T i Oa 1S2 6 
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LtBa T i Oa flE2 7l:tS e 
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#;v^\ x 7 fy^^ini:l:J;oX, b a t i o 3 
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[0 0 2 7] H3Sr#B8UT. 2 (D^l 

2 12 3 0Mlg^t'tt@l 2l:/flfcft*OF eR 
AM<o»}jgXS"4:ll«Wf-l^^-e*>»?. £.0, *«9itf> 

HI 3 (a) 

200nmOSrRuO3 130, ff #Jx.tf, 5 

0 0 nmOP ZT (PbZrTiOs ) §31, Rlf x 
ffSd5.Wx.tf. 2 00nmOSrRu03 g32M 

[0 0 2 8] ftV>T\ Si02 K2 3S:RltfcpIv'!; 
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ixfcWtt*r#5r fc*s-C#5. *fc, B a T i Os tP 

50 [0 0 3 2] 0 4Sr#ltt, *3§^cO|g 3 <£>^l 

Jfeo^ffico8gigxs*|ftWi-So #Htf, l^^e 
D -feryKOSEIifrtt»rffiia-e*> "9 . ^/c. :<Di^t>SiO 

2 B2 3^II^t*liiai 2l:^Uffi*OFeR 
AMOj8igXSi:^KW^I^CT?*>l9. 

g|4 (a) #J& 

*-r. (111) **ffi^i-5*»fio 

(1 1 1) ElRjLfcJMa*. W^Lll SOOnmCDPZ 
40 Tl3 7^I« e 

[0 0 3 33 #^T% S i O2 12 3*Rttfcp£!v'y 

3 vSS 1 1 ±co|R^^|«»{t;!R 1 2 KttJCi-fcffitt 
{C. -7^ ^ «7 ^ !) y^fe^ffi^tf ^ 2 0 n mOT 
i Ng2 4&I>*ff £ 2 0 0 nmOP t T3$m@ 2 5 £HH 

XIEOP ZTI3 7 -frfcK 
B rl«3 6^rJE*b. 7x-;^lHJ;or^t 
5 0 

[0 0 3 4] 04 ( b ) #flg 
50 B r 3 6 &$E±\Zfe3x'fZ) 0 
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[0 0 3 5] M4 ( c ) 

fc\,^X\ PZTl37^x 7 fym^tCJ:oT, 

p t rumm2 5 tmtmcxzz&p ztjK3 s^u 

#2 0 0 nmCOP t±Stffi3 9 &Ml£ir 5 Q 

T> WT^^l 8£P t±»««3 9fc4r*«1-*ri: 
CioT, F e R AMO^ ^ y t;i/(DS*i^^^f 

[0 0 3 6] ^O*^^OB3O||^SC0^^ioV^T 

[0 0 3 7] 05S:#ILT, *»W©IB 4 

2 S2 3 OMXiST'ttli 1 2 H/T tfet*OF e R 
AM(05gigXStllK»J-I^C"e*>9, to, *$£W<D 

mm jS £ r± a:^ <o hxj&s * v ^ o -cr m » « m-t z „ 

B5 (a) #flR 

£1\ 5 (1 1 1) «:3£ffi 

KBrSfi3 6±IC, ff***. lOOnmCDP 
t«4 0«rRrtfcG>*>, JP£/^ «*Jf, 3 0 0 nm© 
PZTR3 7S:*8l§«o ;<Df^PZTl3 7 

ZUftte (ill) ElRjUfciMS*fctt5. 

[0 0 3 8]ftV^ Si02 R2 3S:iKttfcpSv'!) 
=■ ylfi 1 1 ±0*^4>IR»{bie 1 2 ^S#fti-5«* 
fC, -7^^^/^^ y y^SSrffiV^tSS 2 0 nm(OT 

i NJ^2 4RXfm$ 2 0 0 nmOP t T§tf«® 2 5 £j(B 
W£»$-tirfcO*>. ±EOPZTR3 7RtfPtR4 0 
£i£Q£-£/cKB rSS3 6SrJBE*U T^-/Hlf: 

[0039] m 5 ( b ) #J& 

fcv^-c. h 2 si«tx% 3 o o°c^JrafRi-5 

Elliot, PtWMMHioT, PZTI37 
^i«t5o ft*3. :OS^, PtK4 0liKBrSS 

[0040] me ( c ) #js 

&^T% PZTR3 7S:xyfymrii:J:o^ 
P tTSIi2 5*litfra&*S£<0PZTflt3 8f^U 

j55 2 0 0 n m© P t ±»ti 3 9 SrMt 5. KHM*. 

T > W^^ ^18^Pt ±gf$m*l 3 9 <t Sr««r* ^ £ 
iC<toT. F e R AMO> * !l t;HOS*»«^^f 
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[0 0 4 1] r <D^:^m<om 4 1:1*5 V>T 

tt, K B r Sffi 36^PZ Tl 37t CD^f- Ptf40 
£^&£-t*:TV^OT\ H 2 fi^oMIl:J:oT 
KBrSS3 6»it5:H^T't, ^yhffill 

:^©PZTR3 7t^ifc5ai»tt (111) 
[0 0 4 2] J^±O^17!?^4cO||JS<D^O|ft0JtC 

»«i-*««^R«t, n + sy-^sii 8{zmm-rz 
it^w^y ^KMMlfflH- 5 i 5 fcHBR-rs r. t 

x.ib*t3cDT% :^WftFeRAMlr, H 6 £:# 

20 [ 0 0 4 3 ] gl 6 #fi& 

H6tt*1ftftF eRAM<^«*»»TBBB|-C*>9. ±«S« 
817 7/^itm#K8 5/T*B«ffi7 5^?,458lSlt 

^8 3fcE«f*r<5J:5»^B«S^ ±»W7 7H:» 
2JHHfftHR7 8{C^{tfc^^^8 6^1X^1/- h 
« (JgifcH) 8 7l£mffi£tlZZ. t\Zt£%> 0 ^.(Dm\c, 
ftMFeRAMHi3V^(l 5 fc*^* 

ttmWLKBte 3^ffi«Sr/h*< U Mt««#:^^^V 

30 [0 0 4 4] jfcd, B7S:#SUt, WftFeRAM 
^S#«i-S*»W©JS 5 0^0SR0»tt:&&«rR91 

r>. ^<om^. w/7^2o, 2i©^xe*t?fi0 

1 2(C^bfc^*OF e RAM^JSfagXS^UKfttClH 
El 7 (a) #B8 

Si", 0. 5mm (= 5 0 0 Aim) O 

Mfi^BaTi03S£2 6C v^^^'^yy 
^0 ^S^rfflV^T®$ 2 0 0 nmOP t TUmfe 2 5Xtfff 
$ 2 OnmOT i 2 4 ^W^*i^^it5 0 

[0 0 4 5] ftV>T\ W^7^2 0, 2 1^^{tfc P S 
is V a >SS 1 1 X(C. W^^ ^2UTi 2 4 i 
^SjRi-S ct 0 \ZtiLm&t>1t UTBaTiOa i26^ 
BE»b, W^Ltf, 7 0 0tl:Mt5^iiaoTBa 
T i 03 12 6£g^i-5o 

[0 0 4 6] 07 (b) #0S 
^V^T^ i«i«Sl:J:oT, B a T i Oa SS2 6 
^r. 3 0 0 nm (=0. 3 n m) <DWZ 

50 LTBaTi03 12 7 \Z^tz<Dh, IfU 1 , -r^^^^ 
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]) y^SI:J:oT, f $^2 0 0 nm^P t±SPt 

[0 04 7] i7 ( c ) #{£ 

&V^T\ 3iy^V^$rjBSi-r ^laot, BaTiOa 
)g27^Pt T^mffi2 5 k&&mc*:££lzs<#— =. 
y^ltB a T i 03 14 1 £ L/cco^ @6I:^U: 

l:git5r^aot, FeRAM©^!lt;KDi 

[0 0 4 8] r co^p^com 5 0>^i6<DJ£figt:::fc\^T 

T\ *«*SrrR]_b-r«ri3fts-e#5 title, 

5 y >^fe^^J:oT^U^^^tcit-< 

[0 0 4 9] rotm^ afiBW^^^SrW^^ 
2 1 teHMSSrt-* J: 5 Kg^-f- Sffltefcte. _hI2cofg 1 J? 

[0 0 5 0] Lt^U »RS#**'^**«/£-f-595 
So 

[0 0 5 1] ^rX% r<D«fclB«&* mffift&JIfrH! 

fiH 1 2H^lf:«OF e RAMOjJjgXS^HKW 
i8 (a) #M 

0. 5 mm (= 5 0 0 m m) O 
HMSfiOB aTi03Sfi2 6{C, y 
VNT^£ 2 0 nmOT i NM(/f^ 2 0 0 nmOP t 

T) ^^^tlT, BaTiOa gl£ 2 6 tf>— 

*4 2Sr»«tt, 9r«E»*>T i Njg|2 4SO'P t T 

[0052] m 8 ( b ) $jg 

S i O2 jg|4 3£i£mmtX. ^t4 2^MKIt 
5 e 
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[0 0 5 3] H8 (c) 0m 
^^X\ CMP (Chemica 1 Mechani c 
a 1 Polishing) fe£/^T, T i NR2 4 
^gmtS^T'ffSLTS i0 2 14 3 0t®^¥fift 

[0 0 5 4] B8 ( d ) mm 

&V>T% ^20, 2 1 Zntftc pIV!)3 

1 l±fC, W^^^2 UT1NI2 4 ^g^nTS x 
9(:fiI^MltBaTi03 a«2 6S:JE»U #J 

/0 x.{*\ 7 0 0 0 Cli»nri:(:J:oTBaTi03 S 

[0 0 5 5] m 9 ( e ) 

&V>T\ iiKCiot, BaTiOa 1S2 6 
Sr. S i O2 JR4 3&mm-rZ*T\ 3 0 0 n 

m (=0. 3 ^m) CDJf^tCffi^LTB a T i Oa 12 

[0 0 5 6] m9 ( f ) #fS 

&V^T% l/^ — >4 4 SrK*"tfo0>t>, **<y9 

V lsymiC£oX±ffi\zm£&. #J;ti*\ 2 0 0 nm<£> 
20 Ptl4 5^i$^^ 0 

[0 0 5 7] i9 ( g ) #fig 

i:«tota#t5P tR4 5^p t ±umm2 8 t b/c 

0*>. H6^Lfc«^JB2JiM»aW^K*tfc^7^ 
^U/l^- hUCgit^: ^aot, FeRA 

[005 si - ^<D*&w<o%$<DmM<omm\z&^x 

ft Wf«Wit4«BaTiOi «2 7©ii«S:, P 
t TStfttH2 5 i^V^Tife^y 7> ^45T i NJgl 

[0 0 5 9] Hi O&tfHl I*#flau-C*«M 

lil^^JJ -fe/K^«EllS»Br®HT*S> U . ^ 2 0 , 

2 lOMlSit'ttBl 2l:^U:»F eRAM 
OjJigxai:H«W^raDT**5. lo, 

B10 ( a ) #03 
40 £1\ *^OMgOSS4 6±l^ 

2 0 0nmOPtR4 7, f*^ Mtf, lOOnm 
(DSrRuOa §48, i?^^, ^Jxii\ 5 0 0 nmO 
PZTJS4 9, m$&. lOOnmCOSrRu 
Oa m$ 0. ^U^, m$&. 2 0 0 nmOP t 

15 i^«I»:^t 0 ^^v'^/^S$ii-^ o 

[0060] 810 (b) 

T> M g OSS 4 6 0-^ 5 Bfflt 5 ^ f x y f y ^ L 
TMM^-^°^^^i^5 2 Wf^:^aoT, 
50 SSOP t T^mmS 7/SrRu0 3 8& 5 6/PZ 
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TJg 5 5 / S r R u Oa MM 54/Pt JigtfSS 5 3^ 
[0061] BIO (c) #M 

S i O2 R5 8£i#«£-£T, * * 5 2 <D£fc«jfflM- 
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ffl«it'iittS i 02 15 8(D^®^^ifi>fki- 

£0 
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1 l±fC. W^^^2 lfcPt TS5*ffi5 7 

5 i: 5 l-ffit^M L TM g OSfi 4 6 Srff* mm 
f6r^iaoTMgOSfi4 6^t5 0 

[0064] Bll (f) #BS 
»V^T% IMiiSiaoT, MgOSS4 6Sr, S i 

02 15 8 ^Ittit 5 J LTM g OM 4 6^ 
£f:i8fe*Lfc<E>*>, |6I^L/cii:I2iM«{i 

X, F e R AM(7)^ y 

[0 0 6 5] Z.<D^%m<DW$7 <D^M<DWM\^-te^X 
ft lS^I^^PZTl5 5«a^, PtTS 

J*«i:UTPZT*5 5SrflBv^TV^O"C, «ffif«fiPii 
atBaTiOa 12 7 Wc JifB<Ojg 6 co^fjfecD 

[0 0 6 6] J£A_h, *»WO#jHII©»««rBlWUT# 

2, f?§4. »7«)SaiS<©«lBfCi8V^Ttt, 

ft* P Z, PT, P L Z T^COP b £^tf 

[0 0 6 7] ±IBO#*lfcO»J|^*5V^Tr±, T 

Mli^tT, P t S:fflV^TV^5^^ 0Ux.fi\ Ru, I 
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